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DETAILED ACTION 

Title 

The title of the invention is not descriptive. A new title is required that is 

clearly indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the applicant regards as 
his invention. 

Claims 1-6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claims 1 and 5 are generally narrative and indefinite, failing to conform with 
current U.S. practice. They appear to be a literal translation into English from a 
foreign document and are replete with grammatical and idiomatic errors. 

In claim 4 if L4 > 8L it is certainly > 4L. 

In claim 5 there is no antecedent basis for "the optical reintegrated circuit". 
Further, | L3"L5 > L is missing an absolute value sign. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (l) an application for patent, published 
under section 122(b), by another filed in the United States before the 
invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if 
the international application designated the United States and was published 
under Article 21(2) of such treaty in the English language. 

Claims 1*4 are rejected under 35 U.S.C. 102(e) as being clearly anticipated by 

Szafraniec et al(6,801,319). 

.52(a) , 
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With regard to claim 1, Szafraniec et al teach a fiber optic gyroscope in which 
a light beam from a light source(ll) is sequentially passed through an optical fiber 
and an optical fiber coupler(l2) to be incident on a substrate-based optical 
integrated circuit(l6) having the function to serve as a polarizer(lS) and having a 
branching optical waveguide(l7); 

light beams which are branched by the optical integrated circuit are made to 
be incident on the opposite ends of a single mode fiber optic coil(lO) as a clockwise 
rotating beam and a counter-clockwise rotating beam; 
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the clockwise rotating beam and the counter-clockwise rotating beam which 
have propagated through the fiber optic coil(lO) are coupled together in the optical 
integrated circuit to produce an interference therebetween; 

the interference beam is introduced from the optical fiber coupler(l2) to a 
light receiver(l4) in order to convert the light intensity into an electrical signal; and 

the electrical signal is used to detect an angular rate(26) applied to the fiber 
optic coil about the axis thereof further comprising; 

a first polarization maintaining optical fiber connected between the optical 
fiber coupler and the optical waveguide of the optical integrated circuit and having 
an polarization axis coincident with the direction of the TE mode in the optical 
waveguide, the first optical fiber having a length Ll(460; column 8, lines 20-26); 

a second and a third polarization maintaining optical fiber connected to 
remaining two end faces of the optical waveguide of the optical integrated circuit at 
respective one end, respectively, where the polarization axis is coincident with the 
direction of the TE mode in the optical waveguide, the second and the third optical 
fiber having a length of 12 and L4, respectively(432,442; column 7, lines 33-44); and 

a fourth and a fifth polarization maintaining optical fiber connected to the 
other end of the second and the third polarization maintaining optical fiber, 
respectively, at respective one end where the polarization axis of the connected 
fibers are displaced by an angle of 45° the other ends of the fourth and the fifth 
optical fiber being connected to the opposite ends of the fiber optic coil, the fourth 



Application/Control Number: 10/797,731 Page 5 

Art Unit: 2877 

and the fifth optical fiber having a respective length of L3 and L5(434,444; column 
7, lines 33-67); 

the optical fibers disposed between the light source and the optical integrated 
circuit except for the first polarization maintaining optical fiber being all 
constructed with single mode optical fibers(l2; column 1, line 21-column 2, line 42); 

denoting the length which is required to produce a group delay time 
difference between orthogonal polarizations of each of the polarization maintaining 
optical fibers which is in excess of the coherence length of a light beam from the 
light source by L, the fiber lengths satisfying the following requirements: 
(L>(Lc x B)/ A, for Stafraniec B=Lb : L>(50um x [l to 3 mm])/(830nm) L>60mm to 
180mm) 

LI > L (s = 4400L B > 60mm to 180mm), 

L3 > L (w = 2200Lb > 60mm to 180mm), 

L5 > L (x = HOOLb > 60mm to 180mm) 
| (Ll+L2)-L3 | > L ( | (s+y)-w | = 3000L B > 60mm to 180mm), 
| (Ll+L4)-L5 | > L ( | (s+z)-x | = 5200L B > 60mm to 180mm) 
| | (L1+L2) L3 | ■ | (Ll+L4)-L5 | | > L ( | | (s+y)-w | - 1 (s+z)-x | | = 2200L B > 
60mm to 180mm). 

As to claim 2, further satisfying the following requirements: 
| L1-L3 | > L ( | s-w | = 2200Lb > 60mm to 180mm), 
| L1-L5 | > L ( | s-x | = 3300Lb > 60mm to 180mm) 



Application/Control Number: 10/797,731 
Art Unit: 2877 



Page 6 



| | L1L3 | - 1 L1L5 | | > L ( | | s-w | - 1 s-x | | = IIOOLb > 60mm to 180mm). 

As to claim 3, , further satisfying the following requirements: 

L2 > L (y = 800Lb > 60mm to 180mm), 

L4 > L (z = 1900Lb > 60mm to 180mm), 
| | L1-L2 | -L3 | > L ( | | s-y I "w | = 1400Lb > 60mm to 180mm) 
| | L1-L4 | -L5 | > L ( | | s-z | -x | = 1200L B > 60mm to 180mm) 
| | | L1-L2 | -L3 | • | | L1-L4 1 -L5 | | > L ( | | | s-y | -w | - 1 | s-z | -x | | = 200Lb > 
60mm to 180mm). 

As to claim 4, further satisfying the following requirements: 

L2 > L (y = 800L B > 60mm to 180mm), 

L3 > 4L (w = 2200Lb > 240mm to 720mm), 

L4 > 4L (z = 1900L B > 240mm to 720mm), 

L4 > 8L (z = 1900Lb > 480mm to 1440mm), 

L5 > 16L (x = IIOOLb > 960mm to 2880mm). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the differences 
between the subject matter sought to be patented and the prior art are such 
that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner 
in which the invention was made. 
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This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes 
that the subject matter of the various claims was commonly owned at the 
time any inventions covered therein were made absent any evidence to the 
contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point 
out the inventor and invention dates of each claim that was not commonly 
owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), 
(f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liu et al(5,854,678) in view of Ohno et al(5, 136,667). 




FIG. 2 PRIOR ART 
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With regard to claim 5, Liu et al teach a fiber optic gyroscope(lO) in which a 
light beam from a light source(l6) is sequentially passed through a polarization 
maintaining optical fiber and a polarization maintaining optical fiber coupler(l2) to 
be incident on a substrate-based optical integrated circuit(l4) having the function to 
serve as a polarizer(column 2, lines 11-21) and having a branching optical 
waveguide(55); 

light beams branched by the optical integrated circuit are made to be incident 
on the opposite ends of a single mode fiber optic coil (60) as a clockwise rotating 
beam and a counter-clockwise rotating beam; 

the clockwise rotating beam and the counter-clockwise rotating beam which 
have propagated thorough the fiber optic coil(lO) are coupled together in the optical 
reintegrated circuit to produce an interference therebetween; 

the interference beam is introduced from the optical fiber coupler(l2) into a 
light receiver(63) to convert the light intensity into an electrical signal; and 

the electrical signal is used to detect an angular rated 14) applied to the fiber 
optic coil about the axis thereof further comprising; 

a second and a third polarization maintaining optical fiber connected to 
remaining two end faces of the optical waveguide of the optical integrated circuit at 
respective one end where the polarization axis of the second and the third optical 
fiber is coincident with the direction of the TE mode of the optical waveguide, the 
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second and the third optical fiber having a respective length of L2 and L4(l54,158; 
column 2, line 40-column 3, line 23); and 

a fourth and a fifth polarization maintaining optical fiber which are 
connected to the other end of the second and the third polarization maintaining 
optical fiber, respectively, at their respective one end where the inherent axes are 
displaced by an angle of 45° from each other, the other ends of the fourth and the 
fifth optical fiber being connected to the opposite ends of the fiber optic coil, the 
fourth and the fifth optical fiber having a respective length of L3 and L5(l54,158; 
column 2, line 40-column 3, line 23). 

While Liu et al teach that the length of 158(L4) is slightly different then that 
of 154(L2), the length of 159(L5) is more than 4 times 158(L4), the length of 159(L5) 
is more than twice 156(L3), and the length of 156(L3) is more than twice 154(L2), 
Liu et al fail to teach the relationship between "a length required to produce a group 
delay time difference between orthogonal polarizations in each polarization 
maintaining optical fiber which is in excess of the coherence length of a light beam 
from the light source" and the lengths 154(L2), 156(L3), 158(L4), and 159(L5). 

Ohno et al teach that in a fiber Lyot depolarizer, figure 2, the length Ll>(2rc x 
lc)/(A6x X). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the depolarizers of any length so long as they maintain 
the ratios taught in Liu and are long enough to provide the needed decorrelation, 
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(why the depolarizers are used). A change in size is generally recognized as being 
within the level of ordinary skill in the art. In re Rose, 105 USPQ 237 (CCPA 1955). 
Further Ll>(2rc x lc)/(A6x X) from Ohno can be recognized as related to L>(Lc x B)/ X, 
where L is "the length required to produce a group delay time difference between 
orthogonal polarizations in each polarization maintaining optical fiber which is in 
excess of the coherence length of a light beam from the light source". As this is the 
case then the first segment of the fiber Lyot depolarizer 154/156 would be 
154(L2)>L. This would satisfy: 

L3 > L, (156(L3)>2 x 154(L2) thus is >L) 

L5 > L, (159(L5)>4 x 158(L4) only slightly different from 4 x 154(L2) thus 
must be > L) 

| L3-L5 > L ( 1 156(L3)-159(L5) | > | (2 x 154(L2))- (4 x 154(L2)) | = | -2 x L2 | 
and since L2 > L then 2 x L2> L thus 1 156(L3)-159(L5) | must be > than L. 

As to claim 6, further satisfying the following requirements.' 

| L2 L3 | > L ( 1 154(L2)-156(L3) | = | 154(L2))- (2 x 154(L2)) | = | - L2 | and 
since L2 > L then 1 154(L2)-156(L3) | must be > than L, 

| L4-L5 | > L ( 1 158(L4)-159(L5) | = 1 154(L2))- (4 x 154(L2)) | = | -3 x L2 | and 
since L2 > L then 1 158(L4)-159(L5) | must be > than L 

| | L2-L3 | - 1 L4-L5 | | > L ( | 1 154(L2)-156(L3) | - 1 158(L4)-159(L5) | | = 
| 1 154(L2))- (2 x 154(L2)) | - 1 154(L2))- (4 x 154(L2)) | | = | 2 x L2 1 and since L2 > L 
then | 1 154(L2)-156(L3) | - 1 158(L4)-159(L5) | | must be > than L. 
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Relevant Prior Art 
The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nishiura et al(5,245,407) see figure 4, Szafraniec et 
al(6, 175,410) see figure 12b, and Ohno et al(6,990,269) see claims 1-4. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Samuel A. Turner whose phone number is 571- 
272-2432. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Gregory J. Toatley, Jr., can be reached on 571-272-2800 ext. 
77. 

The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Samuel A. Turner 
Primary Examiner 
Art Unit 2877 



